Gene expression dynamics during germline specification in mice identified by quantitative single-cell gene expression profiling.
Germ cell fate in mice is induced in proximal epiblast cells at Embryonic Day (E) 6.5 by signaling molecules. Prdm1(also known as Blimp1)-positive lineage-restricted precursors of primordial germ cells (PGCs) initiate the formation of a cluster that differentiates into Dppa3 (also known as stella)-positive PGCs from around E7.0 onwards in the extra-embryonic mesoderm. Around E7.5, these PGCs begin migrating towards the definitive endoderm, with concomitant extensive epigenetic reprogramming. To gain a more precise insight into the mechanism of PGC specification and its subsequent development, we exploited quantitative, single-cell, gene expression profiling to explore gene expression dynamics during the 36 h of PGC differentiation from E6.75 to E8.25, in comparison with the corresponding profiles of somatic neighbors. This analysis revealed that the transitions from Prdm1-positive PGC precursors to Dppa3-positive PGCs and to more advanced migrating PGCs involve a highly dynamic, stage-dependent transcriptional orchestration that begins with the regaining of the pluripotency-associated gene network, followed by stepwise activation of PGC-specific genes, differential repression of the somatic mesodermal program, as well as potential modulations of signal transduction capacities and unique control of epigenetic regulators. The information presented here regarding the cascade of events involved in PGC development should serve as a basis for detailed functional analyses of the gene products associated with this process, as well as for appropriate reconstitution of PGCs and their descendant cells in culture.